In this note the implicit normal mode initialization of a limited-area model is discussed from a different point of view. To that end it is shown that the equations describing the explicit normal mode initialization applied to the shallow water equations in differentiated form on the sphere can readily be derived in normal mode space if the model equations are separable, but only in the case of stationary Rossby modes can be transformed into the implicit equations in physical space. This is a consequence of the simple relations between the components of the different modes in that case. In addition a simple eigenvalue problem is given for the frequencies of the gravity waves.
Introduction
Nonlinear normal mode initialization was introduced for application to hemispheric and global numerical prediction models by BAER (1977) and MACHENHAUER (1977) . The method requires the computation of the (horizontal) normal modes of the linearized model equations which was an obstacle for application to limited-area models.
BRIÈ RE (1982) did overcome this difficulty for a limited-area model with fixed boundary values for the model variables by including no beta terms in the linear part of the model equations, assuming a constant Coriolis parameter and applying a suitable change of variables so that the modified equations had zero boundary conditions. Under these conditions the Rossby modes are stationary and the normal modes can be obtained in a simple way. Transformation of the method from normal mode space to physical space and changing to a variable Coriolis parameter afterwards leads to the method of BOURKE and MCGREGOR (1983) . Because it was found to be difficult to compute the normal modes of the linearized model equations in less simplified situations, TEMPERTON (1988) and JUVANON DU VACHAT (1988) generalized the method of BOURKE and MCGREGOR in physical space by including those beta terms, which admit stationary Rossby waves and introduced the implicit normal mode and nonnormal mode methods respectively. Their methods are very similar and can be considered as applications of the nonlinear normal mode method without knowing the normal modes.
BIJLSMA (1991) generalized BRIÈRE's method in normal mode space for a limited-area model in spherical coordinates by including all of the beta terms in the linearized model equations. By a proper change of variables periodic instead of zero boundary conditions were constructed in the east-west direction so that the modified equations became separable.
The motivation for writing this paper is to elucidate the relationship between the explicit and implicit methods on the basis of this last model, and to show that it is the complexity of the relations between the components of the different modes and not the absence of an obvious separation between the frequencies of the Rossby and gravity waves as was suggested by JUVANON DU VACHAT (1988 VACHAT ( , p. 2020 , which makes it impossible to formulate implicit normal mode initialization in physical space if the Rossby waves are non-stationary. The fact that the implicit equations can readily be derived by transforming the explicit equations from normal mode space to physical space (without knowing the normal modes) in the case of stationary Rossby waves is merely a consequence of the simple relations between the components of the different modes in that case. In addition it is shown that the foregoing approach provides the advantage of explicit frequency definition of the gravity waves by means of a simple eigenvalue problem. We consider discretized instead of continuous model equations to be able to apply concrete instead of formal solution methods.
2 The model equations and initialization in normal mode space
The model equations
The shallow water equations in differentiated form on a limited area of the sphere, obtained by applying the two-dimensional divergence and vorticity operators to the primitive equations of horizontal motion, may be written as 
